PHYS393: Important Equations 



2011 - 2012 



Those that need to be memorised are labelled 'Memorise'. The rest you should 
learn how to derive and explain. 

There are about 90 equations here. 

About 30 need to be memorised. Most of these you would already know, like 
the first one below. 

The rest should hopefully become clear once you understand the meaning of 
each quantity in the equations. 



Handout 1 



Handout 1, slide 8 



- Memorise 



dQ = TdS 



Handout 1 , slide 1 1 



- Memorise 



E = 




2 m 



Handout 1, slide 12 



- Memorise 



Px 



= hk 



Handout 1, slide 16 



- Memorise 



l 



N = ni + 712 H~ ■■■ 
E = 7ll£l + H2 £ 2 + ■■■ 

Handout 1, slide 20 - Memorise 

ni = AexpC-^/^T) 

Handout 1, slide 23 - Memorise 

e = -fi B B or +^ B £ 

Handout 1, slide 25 - Memorise 

c = dU 



dT 



Handout 1, slide 27 - Memorise 

ZsP = J2 e xP(- s i/ k BT) 

Handout 1, slide 29 - Memorise 

= rij = exjp(-Sj/k B T) 
Pi N ' Z 



Handout 1, slide 31 



2 



fdU_ f CdT 
J J T 



Handout 1, slide 32 - Memorise 

S = k B In Q 

Handout 1, slide 35 - Memorise 



1 o 3 

' B 



—rnv = —kuT 



9 



dU 3 ArT 
C = — = -Nk B 
dT 2 B 



Handout 1, slide 36 - Memorise 

a 



Handout 1, slide 39 - Memorise 



U = J n(s)sg(s)dz 



Handout 1, slide 42 

Vk 3 



, , . dG(k) Vh 2 



Handout 1, slide 42 - Memorise 

<?(*) = 



dk 



Handout 1, slide 43 - Memorise 

g e (s)ds = g k (k)dk 



Handout 1, slide 44 



ff(e) = ^W)V2 



Handout 1, slide 45 



Handout 1, slide 51 - Memorise 

n(s)ds = Ag(s) exp(-s/A-^T)d£ 



N = A J g(e) exp(-£ifk B T)ds 

4 



Handout 1, slide 52 

%SP = [ g(e)exp(-e/k B T)d£ 



Handout 1, slide 52 

/27Tmk B T\ 3 / 2 

i = Nf h 2 X* /2 
V \27Tmk B T ) 

Handout 1, slide 53 

n(v)dv = n(s)ds 

Handout 1 , slide 57 - Memorise 

u R 
k B = 



Handout 2 

Handout 2, slide 10 - Memorise 

n(e) 



/(£) = 



g(s) exp((-fi+e)/k B T) + l 



Handout 2, slide 12 



N = 2 x / n(s)ds 
Jo 



Handout 2, slide 13 - Memorise 

n(s) = g(s)f(e) 




Handout 2, slide 14 

F 2m \ V } 

Handout 2, slide 30 
Handout 2, slide 3 1 

ds = A^T 

Handout 2, slide 32 



6 



iVi a 2g(E F )k B T 



Handout 2, slide 36 



7T 2 T 

C = —Nk B — 
2 Tjr 



Handout 2, slide 37 



C = 7 T 

cy = 7 r + >ir 3 



Handout 2, slide 48 - Memorise 



Tp = 



Handout 3 

Handout 3, slide 10 - Memorise 



n(s)ds = 



eXQ(s/k B T) - 1 

Handout 3, slide 12 - Memorise 

e = HiJ 



v = — 
k 



7 



Handout 3, slide 13 



- Memorise 

g (cj ) doj = g(k)dk 



Handout 3, slide 13 

2 7r 2 i 3 



Handout 3, slide 14 

g{uj)du = 3 x 



Handout 3, slide 15 




= 3iV 



Handout 3, slide 16 



Handout 3, slide 18 



8 



Jo Jo 



exp(hojfk B T) - 1 



Handout 3, slide 28 



Handout 3, slide 29 

n(oj)dw = 2 x =-=- x 



2?r 2 c 3 exp(Hujfk B T) - 1 



Handout 4 

Handout 4, slide 47 

H D -H C = T(S D - S c ) = T(106T - 22T) = 84T 2 J/mol 



Handout 4, slide 48 

g = n 3 AH 

Handout 4, slide 48 

Q = 84n 3 T 2 W 



9 



Handout 4, slide 7 1 



- Memorise 



Handout 4, slide 80 



Handout 4, slide 82 



Handout 5, slide 6 



— = constant 

T 

s d = fib. 
kgT c = /ifr 

Handout 5 

- Memorise 

I? = p 2 /2m 
= pc 




min 



Handout 5, slide 8 - Memorise 

E 



Handout 5, slide 15 - Memorise 



10 



Handout 6 

Handout 6, slide 9 - Memorise 



N = 



= r 

Jo 



exp((e - fi)/k B T) - 1 



Handout 6, slide 10 - Memorise 

/(*) = 



exp((£-/x)/fc B T)- 1 



Handout 6, slide 15 



JVi 



Jo 



exp(e/k B T) - 1 



Handout 6, slide 15 



f27rmk B T\ 3 ? 2 

N - = (—tir-) 2 - 512V 



Handout 6, slide 16 

h 2 { N \ 2 / 3 

!be — 



2irmk B \2.612V 



Handout 6, slide 19 



u i 00 eg(e)cte 



Jo 



exp(s/k B T) - 1 



Handout 6, slide 19 

T 5/2 

[/ = Q.77Q4k B N 



rr-|3 y 2 



Handout 6, slide 20 

r n3/2 



Handout 6, slide 45 



A 

V L = — 
PO 



Handout 6, slide 46 



hk 

v = — 
m 



Handout 6, slide 48 



12 



h 

V = 



mdx 



Handout 6, slide 50 



/ 



h n h 
v.dl = — 2nir = n — 
m m 



Handout 6, slide 58 

/(o) = 



exp(-fi/k B T) - 1 



Handout 6, slide 59 



9(s)ds _ r 27rmk B T \ 3 / 2 
Jo exp(e/fc H T) - 1 V h 2 J 



Handout 7 

Handout 7, slide 21 



HA(p = — / JJA + q<& 
pq Jl 



— / J.dl = —q<t> 
pq JL 



13 



Handout 7, slide 29 

current NI 



area LA 



Handout 7, slide 30 



2 m 
X = 2~ 

AW P 



Handout 7, slide 39 

0 = 

2e 



Handout 7, slide 42 

raft 

0 = 

e 



Handout 7, slide 52 



Handout 7, slide 53 
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Handout 7, slide 54 



Handout 8, slide 27 



2A 

= 3.52 



Memorise 

k B T c & A 



Handout 8 



2A = 332k B T c 



15 



